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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including tlie fee set 
fortli in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
9/24/2010 has been entered. 

Amended claims 2-5 and new claim 7 are pending in the present application; and 
they are examined on the merits herein. 

Response to Amendment 

The rejection under 35 U.S.C. 112, first paragraph, was withdrawn in light of 
Applicant's cancellation of claim 6. 

Claim Objections 

Claim 7 is objected to because the phrase "expressing SH2, SH3, and SH4" 
appears to be incomplete. Please note that SH2, SH3 and SH4 are names of 
hybridoma cell lines that secrete monoclonal antibodies that bind specifically to surface 
antigens of human mesenchymal stem cells. The examiner suggests the insertion of 
the term "surface antigens" following the term "SH4" in the above phrase to obviate this 
objection. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Amended claims 3-5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Nolta et al. (Blood 86:101-110, 1995, Cited previously) as evidenced by Prockop, D.J. 
(Science 276:71-74, 1997; Cited previously) and/or Prockop et al (US 2002/0168765). 

Nolta et al. disclosed a transduction method for human CD34 cells isolated from 
bone marrow and peripheral blood with retroviral vectors containing either the bacterial 
neo gene, or normal human glucocerebrosidase in the presence of a stroma generated 
by 4"^ passaged human allogeneic bone marrow stromal cells prior to the plating of 
CD34 cells (Abstract, and column 1, page 102). The utilized bone marrow stromal 
cell population derived from bone marrow spicules is devoid of most 
hematopoietic cells except for mature macrophages which comprised less than 
1% of the culture (column 1, third paragraph, page 102), and it contains isolated 
mesenchymal stem cells or isolated multipotential bone marrow stromal cells (MSCs) as 
evidenced by the teachings of Prockop (Science 276:71-74, 1997; see at least the 
abstract; and particularly page 72, col. 3), including the disclosure that the adherent 
cells used as feeder layers for hematopoietic stem cells have many of the 
characteristics of MSCs isolated by their adherence to plastic in the absence of non- 
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adherent cells. Furthermore, the terms "Mesenchymal stem cell" and "Marrow stromal 
cell" have been used interchangeably in the art as also evidenced at least by the 
teachings of Prockop et al (US 2002/0168765) who stated, "Bone marrow contains at 
least two kinds of stem cells, hematopoietic stem cells and stem cells for non- 
hematopoietic tissues (1-27) variously referred to as mesenchymal stem cells or 
marrow stromal cells (MSCs) (paragraph 2); and "Marrow stromal cells (MSGS) are 
adult stem cells from bone marrow that can differentiate into multiple non- 
hematopoietic cell lineages" (see the abstract). 

Therefore, the bone marrow stromal cells that were passaged 4 times for 
transduction as taught by Nolta et al are mesenchymal stem cells that have been 
isolated, purified and culturally expanded from human mesoderm tissue; and that the 
utilized cell population can be considered to be homogeneous because it is devoid of 
most hematopoietic cells except for mature macrophages which comprised less than 
1% of the culture. Additionally, please, also note that where, as here, the claimed and 
prior art products are identical or substantially identical, or are produced by identical or 
substantially identical processes, the PTO can require an applicant to prove that the 
prior art products do not necessarily or inherently possess the characteristics of his 
claimed product. See In re Ludtke. Whether the rejection is based on "inherency" under 
35 use 102, or "prima facie obviousness" under 35 USC 103, jointly or alternatively, 
the burden of proof is the same, and its fairness is evidenced by the PTO's inability to 
manufacture products or to obtain and compare prior art products. In re Best, Bolton, 
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and Shaw, 195 USPQ 430, 433 (CCPA 1977) citing In re Brown, 59 CCPA 1036, 459 
F.2d 531, 173 USPQ 685 (1972). 

Nolta et al. furtlier disclosed the isolation of transduced, nonadherent CD34 cells 
after the transduction by vigorous flushing and plating the collected cells twice to 
eliminate adherent stromal cells (column 1, last paragraph, page 102). 

Accordingly, the method taught by Nolta et al meets every limitation of the claims 
as broadly written. Therefore, the reference anticipates the instant claims. 

Response to Arguments 

Applicant's arguments related to the above rejection in the Amendment filed on 
09/24/2010 (pages 5-12) have been fully considered but they are respectfully not found 
persuasive for the reasons discussed below. 

Applicant argues basically that Nolta et al do not teach a homogenous population 
of mesenchymal stem cells that have been isolated, purified, and then culturally 
expanded as recited in currently amended claims; and that the claimed isolated, purified 
and then culturally expanded homogeneous population of mesenchymal stem cells is 
not the same as the cell population taught by Nolta et al. Applicant also refers the 
examiner to page 5, lines 1 -1 2 of the instant specification that teach the preparation of a 
homogeneous population of mesenchymal stem cells as claimed; and the post-filing art 
of Majumdar et al (J. Cell. Phys. 178:57-66, July 1998) which showed the differences 
between isolated, purified mesenchymal stem cells and marrow-derived stromal cells 
(MDSCs). Additionally, Applicant further noted that the present specification 
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differentiates between MSCs and Dexter stroma wliicli is tlie same as tlie MDSCs 
discussed by Majumdar et al. Accordingly, one sl<illed in tlie art would recognize that 
MSCs are a distinct cell population from the heterogeneous stromal cells discussed by 
Nolta et al. Applicant further argues that Prockop (Science 276:71-74, 1997) does not 
support the argument that mesenchymal stem cells have been isolated, purified, and 
culturally expanded since Prokop teaches that there are advantages to utilizing isolation 
and purification methods as opposed to the "crude procedure of Freidenstein" (page 72, 
col. 1, paragraph 3; and col. 2, paragraph 2). 

First, it is noted that the instant specification teaches specifically that human 
mesenchymal stem cells can be isolated and prepared according to any method known 
in the art, not necessarily limited only to the process of isolating, purifying, and 
expanding the marrow-derived mesenchymal stem cells in culture as described in 
U.S. Patent Nos. 5,197,985 and 5,226,914 and PCT Publication No. WO 92/22584 
(see at least page 5, first paragraph). As written, the claims also do not limit a 
homogenous population of human mesenchymal stem cells to be isolated, 
purified and culturally expanded by any particularly method. 

Second, as already set forth in the above rejection the bone marrow stromal cell 
population derived from bone marrow spicules (after passage no. 4) as taught by Nolta 
et al. is devoid of most hematopoietic cells (column 1, third paragraph, page 102) and 
containing mesenchymal stem cells or multipotential bone marrow stromal cells (MSCs) 
as evidenced by the teachings of Prockop. Furthermore, the terms "Mesenchymal stem 
cell" and "Marrow stromal cell" have been used interchangeably in the art as also 
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evidenced at least by tlie teacliings of Procl<op et al (US 2002/0168765) wlio stated, 
"Bone marrow contains at least two kinds of stem cells, hematopoietic stem cells and 
stem cells for non-hematopoietic tissues (1-27) variously referred to as mesenchymal 
stem cells or marrow stromal cells (MSCs) (paragraph 2); and "Marrow stromal cells 
(MSGS) are adult stem cells from bone marrow that can differentiate into multiple non- 
hematopoietic cell lineages" (see the abstract). By passaging bone marrow stromal 
cells and collected adherent bone marrow stromal cells at the 4^ passage for 
transfection from an initial split of subconfluent layers of primary stromal cells, 
Nolta et al in fact isolated, purified and culturally expanded bone marrow stromal 
cells or mesenchymal stem cells relative at least to collected bone marrow 
specimen and/or primary bone marrow stromal cell culture. Additionally, the 
utilized 4^ passage cell population can be considered to be homogeneous 
because it is devoid of most hematopoietic cells except for mature macrophages 
which comprised less than 1% of the culture . It is further noted that the dependency 
of claim 7 on independent claim 5 indicates clearly that the homogeneous population of 
human mesenchymal stem cells in claim 5 is not necessarily completely free of T and B 
lymphocytes, macrophages and endothelial cells. 

Third, with respect to the post-filing art of Majumdar et al (J. Cell. Rhys. 178:57- 
66, July 1998) which showed the differences between isolated, purified mesenchymal 
stem cells and marrow-derived stromal cells (MDSCs); it should be noted that the 
MDSC cell population of Majumdar et al was prepared by a different protocol from 
that of Nolta et al.; and that the MDSC cells of Majumdar et al. are primary or 
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passage 1 cell cultures and not passage 4 cell culture of Nolta et al . Additionally, 
the differences seen by Maiumdar et al are only for 2 specific cell populations 
prepared under specific isolation and culture conditions as evidenced by the 
statement " There are several possible explanations for the difference seen in the 
two cultures, including the methods established for isolation and culture 
expansion of the cells . First, MSCs are isolated using Percoll (1 .073 g/ml) density 
sedimentation, while MDSCs were cultured following Ficoll-Paque (1.077 g/ml) 
fractionation. The small difference in the densities between Percoll and the Ficoll- 
Paque solutions may be selective for distinct cell populatons" (page 63, right column, 
last paragraph). 

Fourth, the instant specification states explicitly " Dexter stroma, in addition to 
MSCs . contains T and B lymphocytes, macrophages, dendritic cells and endothelial 
cells" (page 2, lines 7-8). Since primary Dexter stroma already contained MSCs, then 
selected adherent human bone marrow stromal cell population that is taught by 
Nolta et al also contains enriched MSCs because it is depleted of hematopoietic 
cells . Furthermore, the instant specification states specifically "These results 
demonstrate that hMSCs are able to support ex vivo gene transfer into CD34 human 
hematopoietic progenitor cells that exhibit transduction efficiencies, cell expansion 
and drug resistance properties comparable to the levels produced in Dexter 
stroma and FN enhanced transduction" (page 13, lines 23-26)., and that Dexter 
stroma was derived from adhered bone marrow mononuclear cells that were 
passaged once (page 10, lines 12-23). These statements indicate clearly that a much 
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less purified, much more heterologous Dexter stromal cells (passaged only once) 
was already shown to be at least functionally eguivalent to hMSCs used in the 
present invention , let alone for the 4"^ passaged human allogeneic bone marrow 
stromal cells devoid of most hematopoietic cells taught by Nolta et al. 

Fifth, in contrast to Applicant's above comment regarding to the Prockop 
reference, Prockop stated explicitly "Therefore, we used MSCs, prepared as 
described by Friedenstein and others (5-10) . from a line of transgenic mice 
expressing a mutated collagen gene (25)" (page 73, col. 1, middle of the second 
paragraph). 

Sixth, it is also noted that the degree of homogeneity of a human mesenchymal 
stem cell population is also subjective. For example, Prockop et al (US 2002/0168765) 
taught that a given mesenchymal stem cell population is far from being 
homogeneous (see at least paragraphs 9-18). Sylvester et al (US 7,592,174) stated, 
"Despite the definitions ascribed to MSG populations by their in vitro differentiation 
capabilities, the mechanisms governing their proliferation and multi-lineage 
differentiation capacity have been poorly understood... One of the greatest obstacles 
in the study of MSG biology is the heterogeneity of studied cell populations ... This 
heterogeneity may be explained by the hypothesis that true "mesenchymal stem 
cells" (cells with the ability to self-renew and differentiate into multiple lineages) 
are only a small sub-population of the pool of cells termed MSCs , and the 
remainder of the mixed population consists of cells at various stages of differentiation 
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and comnnitnnent... There are no universally accepted antigenic determinants of 

MSG " (col. 1, line 40 continues to line 16 of col. 2). 

Accordingly, amended claims 3-5 are rejected under 35 U.S.C. 102(b) for the 
reasons set forth above. 

Amended claims 2 and 4-5 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wells et al. (Gene therapy 2:512-520, 1995) as evidenced by Prockop, 
D.J. (Science 276:71-74, 1997; Cited previously) and/or Prockop et al (US 
2002/0168765). 

Wells et al. disclosed a transduction method for human bone marrow CD34 
progenitor cells from a Gaucher patient with a retroviral vectors containing a normal 
human glucocerebrosidase cDNA, in the presence of an autologous bone marrow 
stromal support containing adherent stromal cells depleted of hematopoietic 
cells and macrophages that were obtained between passages 3 and 5 (see at least 
Abstract and Materials and Methods, particularly pages 518-519). The utilized bone 
marrow stromal support contains isolated mesenchymal stem cells or isolated 
multipotential bone marrow stromal cells (MSCs) as evidenced by the teachings of 
Prockop(Science 276:71-74, 1997; see at least the abstract; and particularly page 72, 
col. 3), including the disclosure that the adherent cells used as feeder layers for 
hematopoietic stem cells have many of the characteristics of MSCs isolated by their 
adherence to plastic in the absence of non-adherent cells. Furthermore, the terms 
"Mesenchymal stem cell" and "Marrow stromal cell" have been used interchangeably in 
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the art as also evidenced at least by the teachings of Prockop et al (US 2002/0168765) 
who stated, "Bone marrow contains at least two kinds of stem cells, hematopoietic stem 
cells and stem cells for non-hematopoietic tissues (1-27) variously referred to as 
mesenchymal stem cells or marrow stromal cells (MSCs) (paragraph 2); and 
" Marrow stromal cells (MSGS) are adult stem cells from bone marrow that can 
differentiate into multiple non-hematopoietic cell lineages " (see the abstract). 

Therefore, the bone marrow stromal cells that were obtained between passages 
3 and 5 for transduction as taught by Wells et al are mesenchymal stem cells that have 
been isolated, purified and culturally expanded from human mesoderm tissue; and that 
the utilized cell population can be considered to be homogeneous because it is 
depleted of hematopoietic cells and macrophages. Additionally, please, also note 
that where, as here, the claimed and prior art products are identical or substantially 
identical, or are produced by identical or substantially identical processes, the PTO can 
require an applicant to prove that the prior art products do not necessarily or inherently 
possess the characteristics of his claimed product. See In re Ludtke. Whether the 
rejection is based on "inherency" under 35 USC 102, or "prima facie obviousness" 
under 35 USC 103, jointly or alternatively, the burden of proof is the same, and its 
fairness is evidenced by the PTO's inability to manufacture products or to obtain and 
compare prior art products. In re Best, Bolton, and Shaw, 195 USPQ 430, 433 (CCPA 
1977) citing In re Brown, 59 CCPA 1036, 459 F.2d 531, 173 USPQ 685 (1972). 

Wells et al. further disclosed the isolation of transduced, nonadherent CD34 cells 
after the transduction (column 1 , first full paragraph, page 519). 
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Accordingly, tlie nnetliod tauglit by Wells et al meets every limitation of the claims 
as broadly written. Therefore, the reference anticipates the instant claims. 

Response to Arguments 

Applicant's arguments related to the above rejection in the Amendment filed on 
09/24/2010 (pages 13-18) have been fully considered but they are respectfully not 
found persuasive for the reasons discussed below. 

Once again. Applicant argues basically that Wells et al do not teach a 
homogenous population of mesenchymal stem cells that have been isolated, purified, 
and then culturally expanded as recited in currently amended claims; and that the 
claimed isolated, purified and then culturally expanded homogeneous population of 
mesenchymal stem cells is not the same as the cell population taught by Wells et al. 
Applicant also refers the examiner to page 5, lines 1-12 of the instant specification that 
teach the preparation of a homogeneous population of mesenchymal stem cells as 
claimed; and the post-filing art of Majumdar et al (J. Cell. Phys. 178:57-66, July 1998) 
which showed the differences between isolated, purified mesenchymal stem cells and 
marrow-derived stromal cells (MDSCs). Additionally, Applicant further noted that the 
present specification differentiates between MSCs and Dexter stroma which is the same 
as the MDSCs discussed by Majumdar et al. Accordingly, one skilled in the art would 
recognize that MSCs are a distinct cell population from the heterogeneous stromal cells 
discussed by Wells et al. Applicant further argues that Prockop (Science 276:71-74, 
1997) does not support the argument that mesenchymal stem cells have been isolated. 
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purified, and culturally expanded since Prokop teaches that there are advantages to 
utilizing isolation and purification methods as opposed to the "crude procedure of 
Freidenstein" (page 72, col. 1, paragraph 3; and col. 2, paragraph 2). 

First, it is noted that the instant specification teaches specifically that human 
mesenchymal stem cells can be isolated and prepared according to any method known 
in the art, not necessarily limited only to the process of isolating, purifying, and 
expanding the marrow-derived mesenchymal stem cells in culture as described in 
U.S. Patent Nos. 5,197,985 and 5,226,914 and PCT Publication No. WO 92/22584 
(see at least page 5, first paragraph). As written, the claims also do not limit a 
homogenous population of human mesenchymal stem cells to be isolated, 
purified and culturally expanded by any particularly method. 

Second, as already set forth in the above rejection an autologous bone marrow 
stromal support depleted of hematopoietic cells and macrophages, and obtained 
between passages 3 and 5 by Wells et al contains isolated mesenchymal stem cells or 
isolated multipotential bone marrow stromal cells (MSCs) as evidenced by the teachings 
of Prockop (Science 276:71-74, 1997; see at least the abstract; and particularly page 
72, col. 3), including the disclosure that the adherent cells used as feeder layers for 
hematopoietic stem cells have many of the characteristics of MSCs isolated by their 
adherence to plastic in the absence of non-adherent cells. Furthermore, the terms 
"Mesenchymal stem cell" and "Marrow stromal cell" have been used interchangeably in 
the art as also evidenced at least by the teachings of Prockop et al (US 2002/0168765) 
who stated, "Bone marrow contains at least two kinds of stem cells, hematopoietic stem 
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cells and stem cells for non-hematopoietic tissues (1-27) variously referred to as 
mesenchymal stem cells or marrow stromal cells (MSCs) (paragraph 2); and 
" Marrow stromal cells (MSGS) are adult stem cells from bone marrow that can 
differentiate into multiple non-hematopoietic cell lineages " (see the abstract). By 
passaging bone marrow stromal cells and collected adherent bone marrow 
stromal cells between passages 3 and 5 for transfection from an initial split of 
subconfluent layers of primary stromal cells, Wells et al in fact isolated, purified 
and culturally expanded bone marrow stromal cells or mesenchymal stem cells 
relative at least to collected bone marrow specimen and/or primary bone marrow 
stromal cell culture. Additionally, the utilized cell population between passages 3 
and 5 can be considered to be homogeneous because it is depleted of 
hematopoietic cells and macrophages . It is further noted that the dependency of 
claim 7 on independent claim 5 indicates clearly that the homogeneous population of 
human mesenchymal stem cells in claim 5 is not necessarily completely free of T and B 
lymphocytes, macrophages and endothelial cells. 

Third, with respect to the post-filing art of Majumdar et al (J. Cell. Phys. 178:57- 
66, July 1998) which showed the differences between isolated, purified mesenchymal 
stem cells and marrow-derived stromal cells (MDSCs); it should be noted that the 
MDSC cell population of Majumdar et al was prepared by a different protocol from 
that of Wells et al.; and that the MDSC cells of Majumdar et al. are primary or 
passage 1 cell cultures and not bone marrow stromal cell culture between 
passages 3 and 5 of Wells et al . Additionally, the differences seen by Majumdar et 
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al are only for 2 specific cell populations prepared under specific isolation and 
culture conditions as evidenced by tlie statement " There are several possible 
explanations for the difference seen in the two cultures, including the methods 
established for isolation and culture expansion of the cells . First, MSCs are 
isolated using Percoll (1.073 g/ml) density sedimentation, wliile MDSCs were cultured 
following Ficoll-Paque (1.077 g/ml) fractionation. The small difference in the densities 
between Percoll and the Ficoll-Paque solutions may be selective for distinct cell 
populatons" (page 63, right column, last paragraph). 

Fourth, the instant specification states explicitly " Dexter stroma, in addition to 
MSCs . contains T and B lymphocytes, macrophages, dendritic cells and endothelial 
cells" (page 2, lines 7-8). Since primary Dexter stroma already contained MSCs, then 
selected adherent human bone marrow stromal cell population that is taught by 
Wells et al also contains enriched MSCs because it is depleted of hematopoietic 
cells and macrophages . Furthermore, the instant specification states specifically 
"These results demonstrate that hMSCs are able to support ex vivo gene transfer into 
CD34 human hematopoietic progenitor cells that exhibit transduction efficiencies, 
cell expansion and drug resistance properties comparable to the levels produced 
in Dexter stroma and FN enhanced transduction" (page 13, lines 23-26)., and that 
Dexter stroma was derived from adhered bone marrow mononuclear cells that 
were passaged once (page 10, lines 12-23). These statements indicate clearly that a 
much less purified, much more heterologous Dexter stromal cells (passaged only 
once) was already shown to be at least functionally eguivalent to hMSCs used in 
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the present invention , let alone for human autologous bone marrow stromal cells 
between passages 3 and 5, and depleted of hematopoietic cells and macrophages as 
taught by Wells et al. 

Fifth, in contrast to Applicant's above comment regarding to the Prockop 
reference, Prockop stated explicitly "Therefore, we used IVISCs, prepared as 
described by Friedenstein and others (5-10) . from a line of transgenic mice 
expressing a mutated collagen gene (25)" (page 73, col. 1, middle of the second 
paragraph). 

Sixth, it is also noted that the degree of homogeneity of a human mesenchymal 
stem cell population is also subjective. For example, Prockop et al (US 2002/0168765) 
taught that a given mesenchymal stem cell population is far from being 
homogeneous (see at least paragraphs 9-18). Sylvester et al (US 7,592,174) stated, 
"Despite the definitions ascribed to MSG populations by their in vitro differentiation 
capabilities, the mechanisms governing their proliferation and multi-lineage 
differentiation capacity have been poorly understood... One of the greatest obstacles 
in the study of MSG biology is the heterogeneity of studied cell populations ... This 
heterogeneity may be explained by the hypothesis that true "mesenchymal stem 
cells" (cells with the ability to self-renew and differentiate into multiple lineages) 
are only a small sub-population of the pool of cells termed MSCs , and the 
remainder of the mixed population consists of cells at various stages of differentiation 
and commitment.... There are no universally accepted antigenic determinants of 
MSG " (col. 1, line 40 continues to line 16 of col. 2). 
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Accordingly, amended claims 3-5 are rejected under 35 U.S.C. 102(b) for the 
reasons set forth above. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
either Nolta et al. (Blood 86:101-110, 1995, Cited previously) or Wells et al. (Gene 
therapy 2:512-520, 1995) in view of Prockop, D.J. (Science 276:71-74, 1997; Cited 
previously) and Caplan et al (US 5,486,359). 

Nolta et al. disclosed a transduction method for human CD34 cells isolated from 
bone marrow and peripheral blood with retroviral vectors containing either the bacterial 
neo gene, or normal human glucocerebrosidase in the presence of a stroma generated 
by 4"^ passaged human allogeneic bone marrow stromal cells prior to the plating of 
CD34 cells (Abstract, and column 1, page 102). The utilized bone marrow stromal 
cell population derived from bone marrow spicules is devoid of most 
hematopoietic cells except for mature macrophages which comprised less than 
1% of the culture (column 1, third paragraph, page 102). Nolta et al. further disclosed 
the isolation of transduced, nonadherent CD34 cells after the transduction by vigorous 
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flushing and plating the collected cells twice to eliminate adherent stromal cells (column 
1, last paragraph, page 102). 

Wells et al. disclosed a transduction method for human bone marrow CD34 
progenitor cells from a Gaucher patient with a retroviral vectors containing a normal 
human glucocerebrosidase cDNA, in the presence of an autologous bone marrow 
stromal support containing adherent stromal cells depleted of hematopoietic 
cells and macrophages that were obtained between passages 3 and 5 (see at least 
Abstract and Materials and Methods, particularly pages 518-519). Wells et al. further 
disclosed the isolation of transduced, nonadherent CD34 cells after the transduction 
(column 1, first full paragraph, page 519). 

Neither Nolta et al nor Wells et al teach specifically the use of a homogenous 
population of human mesenchymal stem cells that have been isolated, purified and then 
culturally expanded from human mesoderm tissue: and wherein the homogenous 
population of mesenchymal stem cells uniformly expressing SH2, SH3, and SH4 
antigens and lacking surface markers for T and B lymphocytes, macrophages, 
and endothelial cells . 

At the effective filing date of the present application (5/29/1998), Prockop 
already taught that bone marrow stromal cells (MSG) can be isolated from other 
cells in marrow by their tendency to adhere to tissue culture plastic; and that the 
cells have many of the characteristics of stem cells for tissues that can roughly 
be defined as mesenchymal because they can be differentiated in culture into 
osteoblasts, chondrocytes, adipocytes, and even myoblasts (see at least the 
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abstract). Prockop also noted that the adherent cells used as feeder layers for 
HSCs have many of the characteristics of MSCs isolated by their adherence to 
plastic in the absence of nonadherent cells (page 72, column 3, bottom of first 
paragraph). Prockop also disclosed that experiments on the differentiation of MSCs 
have been carried out with cultures of MSCs as described by the pioneering work 
of Friedenstein as well as by other groups that have attempted to prepare more 
homogeneous populations (page 72, column 2, top of second paragraph; page 73, 
column 1, middle of second paragraph). 

Additionally, at the effective filing date of the present application Caplan et al 
also taught a method of isolating, purifying and culturing expanding human 
mesenchymal stem cells (hMSCs) from bone marrow, including a cell population 
having greater than 95% of human mesenchymal stem cells that express SH2, 
SH3 and SH4 antigens (see at least the abstract; col. 1, line 65 continues to line 24 of 
col. 3; col. 4, lines 36-43). Caplan et al also disclosed monoclonal hybridoma cell 
lines that synthesize and secrete monoclonal antibodies specific for human 
mesenchymal stem cells' SH2, SH3 and SH4 surface antigens; and that these 
monoclonal antibodies can also be used in the isolation of mesenchymal stem 
cells though various means (col. 4, line 64 continues to line 9 of col. 5; col. 14, lines 
45-57). 

It would have been obvious for an ordinary skilled artisan to modify the teachings 
of either Nolta et al or Wells et al by also using at least a homogenous population of 
human bone marrow derived mesenchmal stem cells expressing uniformly SH2, SH3 
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and SH4 surface antigens, tliat lias been isolated, purified and culturally expanded to 
support and/or increase gene transduction for human hematopoietic stem cells in light 
of the teachings of Prockop and Caplan et al as presented above. 

An ordinary skilled artisan would have been motivated to carry out the above 
modification because Prockop already taught that the adherent cells used as feeder 
layers for HSCs have many of the characteristics of bone marrow stromal cells 
that are characterized by their tendency to adhere to tissue culture plastic and are 
capable of differentiating into osteoblasts, chondrocytes, adipocytes, and even 
myoblasts. Moreover, an isolating and purifying method for a homogeneous 
population of human bone marrow mesenchymal stem cells expressing uniformly SH2. 
SH3 and SH4 surface antigens was also taught by Caplan et al. 

An ordinary skilled artisan would have a reasonable expectation of success in 
light of the teachings of either Nolta et al or Wells et al; together with the teachings of 
Prockop and Caplan et al., coupled with a high level of skill for an ordinary skilled 
artisan in the relevant art. 

Therefore, the claimed invention as a whole was prima facie obvious in the 
absence of evidence to the contrary. 

Tlie prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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WO 92/22584 disclosed similar teachings as those of Caplan et al (US 
5,486,359). 



Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang Nguyen, Ph.D., whose telephone number is 
(571)272-0776. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
SPE, Joseph T. Woitach, Ph.D., may be reached at (571) 272-0739. 

To aid in correlating any papers for this application, all further 
correspondence regarding this application should be directed to Group Art Unit 
1633; Central Fax No. (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to (571) 272-0547. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. 

/QUANG NGUYEN/ 

Primary Examiner, Art Unit 1633 



